Changes in nociceptive sensitivity and object recognition in experimental autoimmune encephalomyelitis (EAE).
Multiple sclerosis is associated with a high incidence of depression, cognitive impairments and neuropathic pain. Previously, we demonstrated that tactile allodynia is present at disease onset in an animal model of MS, experimental autoimmune encephalomyelitis (EAE). We have now monitored changes in object recognition in mice with EAE to determine if altered nociceptive sensitivity is also associated with behavioral signs indicative of cognitive impairment in this model. At the onset of clinical signs, mice with EAE showed impairments in the novel object recognition (NOR) assay, indicative of deficits in cognitive functioning early in the disease course. At the spinal level, we found increased gene expression for the cytokines IL-1β, IL-6 and the glutamate transporter EAAT-2 that coincide with increased nociceptive sensitivity and deficits in object recognition. Increased levels of EAAT-2 mRNA appear to be a response to perturbed protein levels of the transporter as we found a loss of EAAT-2 protein levels in the spinal cord of EAE mice. To determine if changes in the levels of EAAT-2 were responsible for the observed changes in nociceptive sensitivity and cognitive deficits, we treated EAE mice with the β-lactam antibiotic ceftriaxone, an agent known to increase glutamate transporter levels in vivo. Ceftriaxone prevented tactile hypersensitivity and normalized performance in the NOR assay in EAE mice. These findings highlight the important interrelationship between pain and cognitive function in the disease and suggest that targeting spinally mediated pain hypersensitivity is a novel therapeutic avenue to treat impairments in other higher order cortical processes.